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EDFNSUHVVXUHVRIDWOHDVWN3D6XFWLRQFXSVZHUHFRQQHFWHGWRWKHORDGFHOOVSULRUWRFRPSUHVVLRQWRHOLPLQDWH
HUURUVGXHWRPLVDOLJQPHQWEHWZHHQWKHORDGFHOODQGWKHVDPSOH>@6KHDULQJWRRNSODFHDWUDWHVLQFUHDVLQJIURP
KXSWRK7KHRHGRPHWHUDQGWULD[LDOVDPSOHVRI/%6DQG/06ZHUHSUHSDUHGXVLQJWKHGU\FRPSDFWLRQ
PHWKRGEHFDXVHQHLWKHUZHWSOXYLDWLRQQRUPRLVWWDPSLQJFRXOGEHDGRSWHGGXHWRWKHILQHVVHJUHJDWLRQLQWKHIRUPHU
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PHDVXUHPHQWVRIZHLJKWVDQGGLPHQVLRQVRIWKHVDPSOHV>@7KHVSHFLILFJUDYLW\*VRIWKH/%6PL[WXUHVZDVIRXQG
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1RUPDOLVDWLRQWHFKQLTXHVDQGVWDWHERXQGDU\VXUIDFHV
*LYHQ WKH SDWWHUQV RI FRPSUHVVLRQ DQG VKHDULQJ D QRUPDOLVDWLRQ RI WKH VKHDULQJ GDWD EDVHG RQ DQ HTXLYDOHQW
SUHVVXUHS¶HWDNHQRQDVWUDLJKW1&/FRXOGQRWZRUNEHFDXVHWKH1&/VFRXOGQRWEHGHILQHGLQWKHYOQS¶SODQH
VLPLODUO\DQRUPDOLVLQJSUHVVXUHS¶H&6/FRXOGQRWEHWDNHQRQDXQLTXHVWUDLJKW&6/EHFDXVHRIWKHPXOWLSOHDQG
FXUYHG&6/V)LJXUHDVKRZVDQDWWHPSWWRQRUPDOLVHWKHVWUHVVHVRIWHVWVRQ/%6&'EDVHGRQS¶H&6/WDNHQRQWKH
XSSHUPRVW&6/7KHODFNRIDXQLTXH6%6GHPRQVWUDWHVWKDWWKLVDSSURDFKFDQQRWZRUN$OOWKHVDPSOHVOLHRQWKH
GU\VLGHRIWKHFULWLFDODQGLIDXQLTXH&6/H[LVWVWKHQWKHGHILQLWLRQRI6%6RQWKHZHWVLGHZRXOGUHTXLUHH[WUHPHO\
KLJKSUHVVXUHWHVWV6LQFHWKHFRPSUHVVLRQSDWKVZHUHQHDUO\SDUDOOHOWRWKH&6/V)LJVRLWLVQRWHYHQ
FOHDUZKDWSUHVVXUHZRXOGEHQHHGHGWRUHDFKWKHZHWVLGH:KHQWKHQRUPDOLVDWLRQZDVEDVHGRQWKHS¶H&6/WDNHQRQ
LQGLYLGXDODQGFXUYHG&6/VDXQLTXH6%6FRXOGEHGHILQHGIRUDOOWKHPDWHULDOV)LJEG7KHFULWLFDOVWDWHOLQHRI
/%6&'/%6'DQG/06&'UHGXFHVWRDSRLQWRIFRRUGLQDWHVDQGUHVSHFWLYHO\2Q
WKHGU\VLGHWKH+YRUVOHYVXUIDFHVDUHZHOOGHILQHGDQGOLHEHORZWKHWHQVLRQFXWRIIOLQH2QWKHZHWVLGHWKH5RVFRH
VXUIDFHVRI/%6DUHOHVVZHOOGHILQHGEHFDXVHRIWKHODFNRIDFRQVLVWHQWQXPEHURIWHVWVO\LQJRQWKHZHWVLGHDQGWKH
WHQGHQF\RIWKHWHVWVO\LQJRQWKHZHWVLGHWRPRYHWRWKHGU\VLGHDVVKHDULQJSURJUHVVHVHJWHVW'RI/%6')LJ
F
7KH5RVFRHVXUIDFHRI/06LVZHOOGHILQHGPDLQO\E\WKHORRVHVWVDPSOHVEXWZKHQDSSURDFKLQJWKHFULWLFDOVWDWH
LWVVKDSHFDQQRWEHGHWHUPLQHGDFFXUDWHO\EHFDXVHRIWKHODFNRIWKHH[SHULPHQWDOGDWD'HVSLWHWKHODFNRIGDWDWKH
VKDSHVRIWKH5RVFRHVXUIDFHDUHWHQWDWLYHO\SURSRVHGLQWKHSORWV)LJXUHVKRZVWKHVWDWHERXQGDU\VXUIDFHVRI/%6
'DQG/06&'REWDLQHGE\WKHQRUPDOLVDWLRQEDVHGRQWKHVWDWHSDUDPHWHUȌ$OVRWKLVSDUDPHWHUZDVFDOFXODWHG
FRQVLGHULQJLQGLYLGXDO&6/V7KH6%6VDUHZHOOGHILQHGE\WKHGHQVHVDPSOHVRQWKHGU\VLGHDQGE\WKHORRVHVDPSOHV
RQWKHZHW7KHFULWLFDOVWDWHOLQHVUHGXFHWRDSRLQWRIFRRUGLQDWHV02QWKHGU\VLGHWKH6%6VHQYHORSWKHSHDN
VWUHVVUDWLRVRIWKHVDPSOHVDQGWKHGHQVHUWKHVDPSOHWKHKLJKHUWKHSHDNVWUHVVUDWLR)RU/%6'WKHVKDSHRIWKH
6%6RQWKHGU\VLGHFDQRQO\EHDVVXPHGEHFDXVHRQO\WHVW'RFFXSLHVWKHQHJDWLYHSDUWRIWKHSORW


)LJ1RUPDOLVHGVWUHVVSDWKVRID/%6&'FRQVLGHULQJDXQLTXH&6/E/%6&'F/%6'G/06&'FRQVLGHULQJDS¶H&6/WDNHQRQ
LQGLYLGXDO&6/V
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&RQFOXVLRQV
7KUHHGLIIHUHQWPDWHULDOVZHUHWHVWHGLQFRPSUHVVLRQDQGVKHDULQJFRYHULQJDZLGHUDQJHRIVWUHVVOHYHOVDQGLQLWLDO
GHQVLWLHV$OORIWKHPZHUHFODVVLILHGDVVORZO\FRQYHUJLQJVRLOVLQWKHVHQVHWKDWFRQYHUJHQFHWRDXQLTXH1&/RU
&6/ZRXOGHYHQWXDOO\RFFXUEXWDW WRRODUJHVWUHVVHVDQGVWUDLQVWRGHILQHWKHP7\SLFDOQRUPDOLVDWLRQWHFKQLTXHV
FRXOGQRWEHDSSOLHGWRWKHVORZO\FRQYHUJLQJVRLOVEHFDXVHRIWKHODFNRIDZHOOGHILQHGXQLTXH1&/RU&6/,QRUGHU
WRREWDLQDXQLTXH6%6 WZRPHWKRGVZHUHDWWHPSWHG$VWUHVVQRUPDOLVDWLRQEDVHGRQS¶H&6/ WDNHQRQ LQGLYLGXDO
&6/VFRXOGQRWGHILQHGZHOOD6%6RQWKHZHWVLGHDVZHOODVRQWKHGU\VLGHPDLQO\EHFDXVHRIWKHWHQGHQF\RIWKH
VDPSOHVO\LQJRQWKHZHWVLGHWRPRYHWRWKHGU\VLGHGXULQJVKHDULQJ7KHVWDWHSDUDPHWHUQRUPDOLVDWLRQJDYHDEHWWHU
GHILQLWLRQRIWKH6%6RQERWKVLGHV,WLVVXJJHVWHGWRDWWHPSWERWKQRUPDOLVDWLRQWHFKQLTXHVZKHQGHDOLQJZLWKVORZO\
FRQYHUJLQJVRLOVEXWLQGLYLGXDO&6/VVKRXOGDOZD\VEHWDNHQLQWRDFFRXQW


)LJ1RUPDOLVHGVWUHVVSDWKVRID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E/06&'EDVHGRQWKHVWDWHSDUDPHWHUȌWDNHQRQLQGLYLGXDO&6/
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7KHZRUNGHVFULEHGLQWKLVSDSHUZDVIXOO\VXSSRUWHGE\DJUDQWIURPWKH5HVHDUFK*UDQWV&RXQFLORIWKH+RQJ
.RQJ 6SHFLDO $GPLQLVWUDWLYH 5HJLRQ &KLQD SURMHFW QR &LW\8  7KH DXWKRUV ZRXOG OLNH WR WKDQN WKH
WHFKQLFLDQ7KRPDV7VHQJIRUKLVYDOXDEOHKHOSLQWKHODERUDWRU\WHVWLQJ
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